Comparative study of host response to chytridiomycosis in a susceptible and a resistant toad species.
In the past century, recently emerged infectious diseases have become major drivers of species decline and extinction. The fungal disease chytridiomycosis has devastated many amphibian populations and exacerbated the amphibian conservation crisis. Biologists are beginning to understand what host traits contribute to disease susceptibility, but more work is needed to determine why some species succumb to chytridiomycosis while others do not. We conducted an integrative laboratory experiment to examine how two toad species respond to infection with the pathogen Batrachochytrium dendrobatidis in a controlled environment. We selected two toad species thought to differ in susceptibility - Bufo marinus (an invasive and putatively resistant species) and Bufo boreas (an endangered and putatively susceptible species). We measured infection intensity, body weight, histological changes and genomewide gene expression using a custom assay developed from transcriptome sequencing. Our results confirmed that the two species differ in susceptibility with the more susceptible species, B. boreas, showing higher infection intensities, loss in body weight, more dramatic histological changes and larger perturbations in gene expression. We found key differences in skin expression responses in multiple pathways including upregulation of skin integrity-related genes in the resistant B. marinus. Together, our results show intrinsic differences in host response between related species, which are likely to be important in explaining variation in response to a deadly emerging pathogen in wild populations. Our study also underscores the importance of understanding differences among host species to better predict disease outcomes and reveal generalities about host response to emerging infectious diseases of wildlife.